Abstract.We consider the neutralino sector in the Minimal Non-minimal Supersymmetric Standard Model (MNSSM). We argue that there exists a theoretical upper bound on the lightest neutralino mass in the MNSSM. An approximate solution for the mass of the lightest neutralino is obtained.
Supersymmetric (SUSY) models provide an elegant explanation for the dark matter energy density observed in the Universe. To prevent rapid proton decay in SUSY models the invariance of the Lagrangian under R-parity transformations is usually imposed. As a consequence the lightest supersymmetric particle (LSP) is absolutely stable and can play the role of dark matter. In most supersymmetric scenarios the LSP is the lightest neutralino, which provides the correct relic abundance of dark matter if it has a mass of O(100 GeV).
In this article we explore the neutralino sector in the framework of the simplest extension of the minimal SUSY model (MSSM) -the Minimal Nonminimal Supersymmetric Standard Model (MNSSM). The superpotential of the MNSSM can be written as follows [1] [2] [3] 
where W MSSM (µ = 0) is the superpotential of the MSSM without µ-term. The superpotential (1) does not contain any bilinear terms avoiding the µ-problem. At the same time quadratically divergent tadpole contributions can be suppressed in the considered model so that ξ ≤ (TeV) 2 [1, 2] . At the electroweak (EW) scale the superfieldŜ gets a non-zero vacuum expectation value ( S = s/ √ 2) and an effective µ-term (µ ef f = λs/ √ 2) is automatically generated.
The neutralino sector of the MNSSM is formed by the superpartners of the neutral gauge and Higgs bosons. In the field basis (B,W 3 ,H 
where 
In supergravity models with uniform gaugino masses at the Grand Unification scale the renormalisation group flow yields a relationship between M 1 and M 2 at the EW scale, i.e. M 1 ≃ 0.5M 2 . The chargino masses in the MNSSM are also defined by the mass parameters M 2 and µ ef f . LEP searches for SUSY particles set a lower limit on the chargino masses of about 100 GeV restricting the allowed interval of |M 2 | and |µ ef f | above 90 − 100 GeV. In contrast with the MSSM the allowed range of the mass of the lightest neutralino in the MNSSM is limited. In Fig. 1 
Since the minimal eigenvalue of any hermitian matrix is less than its smallest diagonal element the lightest neutralino in the MNSSM is limited from above by the bottom-right diagonal entry of matrix (4) 
The value of µ 0 reduces with increasing |µ ef f |. It reaches its maximum value,
i.e. µ Here it is worth to notice that at large values of µ ef f the allowed interval of the lightest neutralino mass shrinks drastically. Indeed, for |µ ef f | 2 ≫ M 
Thus in the considered limit the lightest neutralino mass is significantly smaller than M Z even for the appreciable values of λ at tree level.
